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1100 Seventeenth Street, N.W. Washington, D. C. 20036 

SUBJECT: CSM-LM/ATM A l t e r n a t e  Miss ion  DATE: May 6 ,  1 9 6  8 

FROM: R .  K. McParland 

MEMORANDUM FOR FILE 

1 . 0  I N T R O D U C T I O N  

The LM/ATM p o r t i o n  of  t h e  A A P - 1  t h r o u g h  AAP-4 m i s s i o n  
s e q u e n c e  has as a n  a l t e r n a t e  m i s s i o n  a mode of  o p e r a t i o n  whereby 
t h e  LM/ATM would b e  o p e r a t e d  docked to t h e  AAP-3 CSM. T h i s  
a l t e r n a t e  m i s s i o n  i s  a con t ingency  mode, and would b e  f l o  
t h e  e v e n t  t h a t  t h e  LM/ATM cou ld  n o t  b e  docked t o  t h e  M D A .  

T h i s  memorandum rev iews  t h e  l o g i s t i c  c o n s t r a i n t s  on 
m i s s i o n  d u r a t i o n  assuming t h a t  no LM/ATM r e v i s i t  and r e u s e  g o a l  
e x i s t s  f o r  t h e  a l t e r n a t e  m i s s i o n .  I n  a d d i t i o n ,  r e v i s i t  and r e u s e  
i s  d i s c u s s e d ,  r e v i e w i n g  m o d i f i c a t i o n s  t h a t  would b e  r e q u i r e d  t o  
t h e  LM/ATM b a s e l i n e  c o n f i g u r a t i o n  t o  d e v e l o p  t h i s  c a p a b i l i t y  for 
t h e  a l t e r n a t e  m i s s i o n .  

2 . 0  ALTERNATE MISSION C A P A B I L I T Y  - N O  REVISIT AND REUSE 

The a l t e r n a t e  m i s s i o n  can  b e  d e s c r i b e d  i f  m i s s i o n  d u r a -  
t i o n  i s  l i m i t e d  t o  l o g i s t i c  c o n s i d e r a t i o n s  o n l y ;  crew volume-dura- 
t i o n  c o n s t r a i n t s  a r e  n o t  c o n s i d e r e d  i n  t h i s  memorandum. A l t e r n a t e  
m i s s i o n  d u r a t i o n  c a p a b i l i t i e s  a r e  d e s c r i b e d  f o r  t h e  p r e s e n t  b a s e l i n e  
c o n f i g u r a t i o n ,  which would be  a 2 8  day m i s s i o n ,  and  f o r  two a l t e r -  
n a t e  m i s s i o n  d u r a t i o n s .  

2 . 1  2 8  Day A l t e r n a t e  Miss ion  

The AAP-3 CSM c a r r i e s  a l l  expendab les  for t h e  b a s e l i n e  
AAP-3 /AAP-4  56 day  m i s s i o n ,  e x c e p t  1200 l b s  of 02 c a r r i e d  on t h e  
LM-A.* However, due t o  t h e  use of a m o l e c u l a r  s i e v e  i n  t h e  MDA, t h e  
CSM c a r r i e s  o n l y  a 28 day supp ly  o f  L i O H  f o r  u s e  i n  t h e  CSM e n v i r o n -  
m e n t a l  c o n t r o l  s y s t e m .  I n  t h e  e v e n t  t h a t  t h e  a l t e r n a t e  m i s s i o n  mode 
was a d o p t e d ,  t h i s  consumable q u a n t i t y  would t h e n  l i m i t  t h e  m i s s i o n  
to 28  d a y s ,  a l t h o u g h  a l l  o t h e r  consumables  would b e  a v a i l a b l e  f o r  
a l o n g e r  m i s s i o n  d u r a t i o n .  

2 . 2  16 Dav A l t e r n a t e  Miss ion  

Assuming a d d i t i o n a l  L i O H  i s  made a v a i l a b l e ,  t h e  l i m i t i n g  
consumable would t h e n  become H2, which i s  c a r r i e d  as a r e a c t a n t  f o r  
t h e  CSM f u e l  c e l l  power p l a n t s  (FCPs) .  The AAP-3 CSM c a r r i e s  f u e l  
c e l l  r e a c t a n t  q u a n t i t i e s  s u f f i c i e n t  t o  p r o v i d e  a p r o x i m a t e l y  2400 
Kwh of e l e c t r i c a l  power; u s i n g  s t u d y  e s t i m a t e s  ( 2 7  o f  CSM e l e c t r i c a l  

~ 

9 
Recen t  changes  to t h e  AAP b a s e l i n e  have  p l a c e d  a l l  02 i n  t h e  CSM. 
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power r e q u i r e m e n t s  f o r  t h e  v a r i o u s  p h a s e s  o f  t h e  AAP-3 m i s s i o n  
s e q u e n c e ,  a n  a p p r o x i m a t e  e l e c t r i c a l  power t i m e - l i n e  can  b e  
f o r m u l a t e d  f o r  t h e  a l t e r n a t e  m i s s i o n ,  as shown i n  T a b l e  I .  

CSM e l e c t r i c a l  power r e q u i r e m e n t s  f o r  t h e  b a s e l i n e  
AAP-3/AAP-4 m i s s i o n  have  been  e s t i m a t e d  a t  2500 wat ts  a v e r a g e  
d u r i n g  m i s s i o n  o p e r a t i o n .  (2) The a l t e r n a t e  mode would r e q u i r e  
a d d i t i o n a l  e l e c t r i c a l  power for h e a t e r s ,  due to t h e  comple t e  
shadowing  o f  t h e  CSM d u r i n g  ATM o p e r a t i o n .  T a b l e  I i n d i c a t e s  
m i s s i o n  d u r a t i o n  a s suming  a 2800  wat t  a v e r a g e  CSM e l e c t r i c a l  power 
r e q u i r e m e n t .  Thus,  t h e  a l t e r n a t e  m i s s i o n  c o u l d  have  a d u r a t i o n  o f  
a p p r o x i m a t e l y  36 days ,  as l i m i t e d  b y  t h e  r e a c t a n t s  f o r  t h e  CSM FCPs. 
To a t t a i n  t h i s  d u r a t i o n ,  1 8  a d d i t i o n a l  L i O H  c a n i s t e r s  would b e  r e -  
q u i r e d ,  w e i g h i n g  89 l b s .  

2.3 56 Day A l t e r n a t e  M i s s i o n  

Removing t h e  L i O H  c o n s t r a i n t ,  t h e  a l t e r n a t e  m i s s i o n  
d u r a t i o n  i s  l i m i t e d  b y  CSM f u e l  c e l l  power p l a n t  r e a c t a n t  q u a n t i -  
t i e s .  However, i f  e l e c t r i c a l  power i s  made a v a i l a b l e  t o  t h e  CSM 
from t h e  LM/ATM e l e c t r i c a l  power s y s t e m ,  t h e  m i s s i o n  d u r a t i o n  
c o u l d  b e  i n c r e a s e d ,  w i t h  a n  u p p e r  l i m i t  o f  56 d a y s .  C r e w  water 
r e q u i r e m e n t s  n e c e s s i t a t e s  a minimum CSM FCP o u t p u t  o f  a p p r o x i m a t e l y  
1 8 0 0  wat t s  a v e r a g e ,  as p r e s c r i b e d  i n  t h e  b a s e l i n e  m i s s i o n .  There-  
f o r e ,  i f  s u f f i c i e n t  e l e c t r i c a l  power i s  p r o v i d e d  to t h e  CSM from 
t h e  LM/ATM t o  r e d u c e  t h e  CSM EPS l o a d s  to 1 8 0 0  watts a v e r a g e ,  t h e  
a l t e r n a t e  m i s s i o n  c o u l d  have  a m i s s i o n  d u r a t i o n  o f  56 d a y s .  

LM-A and  ATM e l e c t r i c a l  power r e q u i r e m e n t s  a r e  l i s t e d  i n  
T a b l e  11; ATM EPS c a p a b i l i t y  i s  a l s o  shown f o r  b e g i n n i n g  o f  l i f e  
o p e r a t i o n ;  no r a d i a t i o n  d e g r a d a t i o n  to t h e  s o l a r  a r ray  i s  c o n s i d e r e d  
With t h e  e x c e s s  power i n d i c a t e d ,  t h e  CSM EPS r e q u i r e m e n t s  c o u l d  b e  
r e d u c e d  from t h e  es t imated 2800 watt  o p e r a t i n g  l e v e l  to 1800  wa t t s ,  
i d e n t i c a l  to t h e  b a s e l i n e  56 day m i s s i o n .  A s  e l e c t r i c a l  i n t e r f a c e s  
a re  s p e c i f i e d  for t h e  modules i n  t h e  b a s e l i n e  c o n f i g u r a t i o n ,  t h e  
o n l y  p h y s i c a l  m o d i f i c a t i o n  r e q u i r e d  t o  a l l o w  t h i s  power t r a n s f e r  
would  b e  t h e  p r o v i s i o n  f o r  c o m p a t i b l e  u m b i l i c a l  c o n n e c t i o n s  be tween 
t h e  ATM and t h e  CSM. Power t r a n s f e r  would be  as i n  t h e  b a s e l i n e  
c o n f i g u r a t i o n ,  e l e c t r i c a l  b u s s e s  would n o t  b e  p a r a l l e l e d .  

To p r o v i d e  L i O H  c a p a b i l i t y  f o r  t h i s  56 day a l t e r n a t e  
m i s s i o n ,  56 a d d i t i o n a l  L i O H  c a n i s t e r s  awould b e  r e q u i r e d ,  f o r  a 
n e t  w e i g h t  o f  276 l b s .  

A l l  o t h e r  e x p e n d a b l e s  on t h e  CSM would b e  s u f f i c i e n t  f o r  
t h e  56 day m i s s i o n ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  o f  CSM RCS p r o -  
p e l l a n t  q u a n t i t i e s .  If t h e  g r a v i t y  g r a d i e n t  t e c h n i q u e  f o r  dumping 
b i a s  momentum from t h e  ATM p o i n t i n g  c o n t r o l  s y s t e m  (PCS) c o u l d  b e  
u s e d  f o r  t h e  CSM-LM/ATM c o n f i g u r a t i o n ,  t h e n  t h e  CSM RCS would be 
r e q u i r e d  f o r  momentum dumping o n l y  d u r i n g  p e r i o d s  o f  h i g h  6 a n g l e s .  
If a l l  momentum dumping was pe r fo rmed  b y  t h e  CSM RCS, t h e n  a p p r o x i -  
m a t e l y  450 l b s  of  p r o p e l l a n t  would b e  r e q u i r e d  for t h e  56 day  
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Table I 

Even t  

AAP-3 CSM E l e c t r i c a l  Power Requ i remen t s  
A l t e r n a t e  M i s s i o n  

P r e - l a u n c h  

CSM-LM-ATM d o c k i n g  
t o  91.1 

H o u r s  

3 9 . 0  (10 h r .  p r e l a u n c h )  

to 102.8 43.3 
CSM/LP/I-ATM s t a g i n g  

CSM/MDA d o c k i n g  

CSM/LP/I-ATM d o c k i n g  

CSM/LM-ATM s t a g i n g  

CM/SM s t a g i n g  

t o  26 10.6 

to 19 8.0 

to 2153.65" 769.2 h r s .  (32 d a y s )  

to 7.45 2.41 
- 

2400 Kwh 891 (36 d a y s )  

* Assuming CSM e l e c t r i c a l  power r e q u i r e m e n t s  
of 2800 watts ,  a v e r a g e .  
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( 3 )  LM-A 

T a b l e  I1 

C r e w  P rov .  
D & C  
EPS  
ECS 
I n s t r .  
ATM D & C 
Growth 

LM/ATM E l e c t r i c a l  Power Requ i remen t s  
and  C a p a b i l i t y  

E x p t s  
D & C ' 3 )  
I n s t r .  
Thermal  
PCS 
Command System 
EPS 
D i s t r .  Loss  

T o t a l  LM/ATM 

ATM b e g i n n i n g  o f  l i f e  E l  r i c a l  
Power Sys tem C a p a b i l i t y  7 9  
Net e x c e s s  e l e c t r i c a l  power 

Watts, Average 

25 
11 
8 1  

1 9 9  
50 

( 1 4 8 )  d e l e t e ,  shown below 
( 1 0 0 )  d e l e t e  

366 

2 1 1  
148 
424 
7 0 0  
990 

27 
133  
200 

2833 

3199 Watts 

4 2 1 0  Watts , Average , ( B = O )  . 
1010 Watts. 
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m i s s i o n .  The p r e s e n t  b a s e l i n e  CSM c a r r i e s  a p p r o x i m a t e l y  350 l b s  
of RCS p r o p e l l a n t  f o r  CMG dumping, however an  a d d i t i o n a l  350 l b s  
i s  a l l o c a t e d  f o r  e x p e r i m e n t  s u p p o r t .  

3 . 0  ALTERNATE MISSION C A P A B I L I T Y  - REVISIT AND REUSE OF THE LM/ATM 

A number o f  problem areas e x i s t  w i t h  r e g a r d  to p r o v i d i n g  
o r b i t a l  s t o r a g e  and  r e u s e  c a p a b i l i t y  f o r  t h e  LM/A, t h e  most p e r t i -  
n e n t  b e i n g :  

1. 

2. 

3 .  

I n  

Should  t h e  LM/A RCS b e  d e a c t i v a t e d  p r i o r  to 
o r b i t a l  s t o r a g e ,  and i f  s o ,  i n  what  manner? 

What a re  t h e  t h e r m a l  b a l a n c e  and  h e a t e r  
r e q u i r e m e n t s  i n  t h e  LM/A d u r i n g  o r b i t a l  
s t o r a g e ,  and how s h o u l d  t h e  h e a t  t r a n s p o r t  
ne twork  b e  s t o r e d ?  

S t a t u s  m o n i t o r i n g  i s  n o t  c o n s i d e r e d  a d e q u a t e  
to d e t e r m i n e  t h e  c o n d i t i o n  o f  t h e  LM-A sub-  
s e q u e n t  t o  o r b i t a l  s t o r a g e .  P r o c e d u r e s  must 
b e  d e v e l o p e d  to p r o v i d e  p r e u t i i i z a t i o n  check- 
o u t  o f  t h e  LM-A p r i o r  to commitment o f  t h e  
r e u s e  m i s s i o n .  

a d d i t i o n  t o  t h e s e  p rob lem areas ,  r e v i s i t  and r e u s e  
o f  t h e  a l t e r n a t e  m i s s i o n  LM/ATM i n v o l v e s  p rob lems  u n i q u e  to t h i s  
c o n c e p t ,  which are  d i s c u s s e d  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  

3 . 1  O r b i t a l  S t o r a g e  o f  t h e  LM/ATM 

A t  t h e  ccjmplet ion of t h e  a l t e r n a t e  m i s s i o n ,  t h e  LM/ATM 
would b e  l e f t  i n  a s t o r a g e  mode f o r  s u b s e q u e n t  r e v i s i t  and r e u s e .  
Two p o s s i b l e  o r b i t a l  s t o r a g e  f l i g h t  a t t i t u d e s  e x i s t  f o r  t h e  LM/ATM: 
a g r a v i t y  g r a d i e n t  a t t i t u d e ,  and  a n  i n e r t i a l  a t t i t u d e  t h a t  would 
b e  e s s e n t i a l l y  i d e n t i c a l  to t h e  no rma l  o p e r a t i o n a l  mode. 

The g r a v i t y  g r a d i e n t  a t t i t u d e  would n o t  r e q u i r e  t h e  u s e  
of t h e  ATM PCS; however ,  t h e  l a c k  o f  s i g n i f i c a n t  asymmetry o f  t h e  
LM/ATM c o n f i g u r a t i o n  combined w i t h  t h e  known d e s t a b i l i z i n g  e f f e c t s  
o f  ae rodynamic  t o r q u e  ra i se  d o u b t s  on t h e  f e a s i b i l i t y  o f  t h i s  f l i g h t  
a t t i t u d e .  T h i s  f a c t o r  coup led  w i t h  t h e  low power o u t p u t  f rom t h e  
ATM EPS would make t h e  g r a v i t y  g r a d i e n t  a t t i t u d e  v e r y  d i f f i c u l t  
to imp lemen t .  

3 . 1 . 1  I n e r t i a l  S t o r a g e  Mode 

The most  p r o b a b l e  f l i g h t  a t t i t u d e  f o r  t h e  s t o r a g e  mode 
would b e  i n e r t i a l ,  u s i n g  t h e  ATM PCS t o  s t a b i l i z e  t h e  c o n f i g u r a t i o n .  
F u l l  e l e c t r i c a l  power c a p a b i l i t y  would b e  o b t a i n e d  from t h e  ATM EPS. 
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A d i s a d v a n t a g e  of t h i s  f l i g h t  a t t i t u d e  would be t h e  need  f o r  
p e r i o d i c  remote  momentum dumping, due t o  t h e  need  t o  p o i n t  t h e  LM/ 
ATM roll a x i s  o u t  o f  t h e  o r b i t a l  p l a n e  d u r i n g  p e r i o d s  o f  h i g h  p 
a n g l e .  T h i s  c o n d i t i o n  c o u l d  be e l i m i n a t e d  by s o l a r  o r i e n t i n g  w i t h  
ATM PCS, however,  l e a v i n g  t h e  roll a x i s  i n  t h e  o r b i t a l  p l a n e .  T h i s  
f l i g h t  a t t i t u d e  would i n c u r  l o s s e s  i n  t h e  ATM EPS d u r i n g  h i g h  B 
a n g l e ,  however, b i a s  momentum a c c u m u l a t i o n  i n  t h e  C M G s  would b e  
minimized .  Power o u t p u t  from t h e  ATM EPS would va ry  from a p p r o x i -  
m a t e l y  2500 t o  3800 watts a v e r a g e  which i s  more t h a n  a d e q u a t e .  

3 . 2  CSM-LM/ATM Docking 

Subsequent  to o r b i t a l  s t o r a g e  of  t h e  LM/ATM, a r e v i s i t  
CSP4 would rendezvous  and dock t o  t h e  LM/ATM. Problems a s s o c i a t e d  
w i t h  t h i s  maneuver are  two-fo ld :  m a i n t a i n i n g  a t t i t u d e  c o n t r o l  o f  
t h e  LM/ATM i n  t h e  e v e n t  o f  a miss-dock,  and i m p u l s i v e  l o a d s  i m p a r t e d  
t o  t h e  LM/ATM i n  a w o r s t  c a s e  d o c k i n g .  

3 . 2 . 1  LM/ATM A t t i t u d e  C o n t r o l  

The a n g u l a r  momentum i m p a r t e d  t o  t h e  LM/ATM from a w o r s t  
c a s e  CSM m i s s -  o c k i n g  can  b e  computed u s i n g  s p e c i f i e d  maximum CSM 
c l o s i n g  r a t e s :  f 7 )  

r e l a t i v e  a x i a l  c l o s i n g  v e l o c i t y  1 f t / s e c  
r e l a t i v e  l a t e r a l  c l o s i n g  v e l o c i t y  . 5  f t / s e c  
r e l a t i v e  i n i t i a l  a n g l e  100 
r e l a t i v e  i n i t i a l  a n g u l a r  r a t e  1° / sec .  

For t h e  w o r s t  c a s e ,  a n  a n g u l a r  momentum o f  a p p r o x i m a t e l y  5 , 0 0 0  
f t - l b - s e c  would be  i m p a r t e d  t o  t h e  LM/ATM. I f  t h e  C M G s  a r e  o p e r a t -  
i n g ,  and  t h e i r  momentum v e c t o r s  a re  p r o p e r l y  d i r e c t e d ,  i t  i s  p o s s i b l e  
t h a t  t h e  LM/ATM c o u l d  m a i n t a i n  a s t a b l e  a t t i t u d e  s u b s e q u e n t  t o  t h e  
miss-dock,  however,  an  a t t i t u d e  c o n t r o l  s y s t e m  would b e  r e q u i r e d  
to i n i t i a l l y  p o s i t i o n  t h e  C M G  momentum v e c t o r s ,  and i n  a l l  l i k e -  
l i h o o d  t o  a c t  as a backup i n  t h e  e v e n t  CMG s a t u r a t i o n  o c c u r r e d .  

3 . 2 . 2  I m p u l s i v e  Loads 

The LM/ATM would,  b y  p r e s e n t  d e s i g n ,  have t h e  s o l a r  p a n e l s  
e x t e n d e d  d u r i n g  t h e  r e v i s i t  docking  of  t h e  CSM. The w o r s t  c a s e  dock ing  
would i m p a r t  a l i n e a r  impu l se  o f  a p p r o x i m a t e l y  650 l b - s e c ,  w i t h  an  
i n i t i a l  a x i a l  e x c i t a t i o n  f r equency  a t  about  1 c p s .  T h i s  e x c i t a t i o n  
f r e q u e n c y  l i e s  n e a r  t h e  2nd n a t u r a l  f r e q u e n c y  o f  t h e  e x t e n d e d  s o l a r  
a r rays ,  as s u c h ,  s t r u c t u r a l  damage t o  t h e  a r rays  c o u l d  r e s u l t  from 
t h e  dock ing  i m p a c t .  

T h i s  l o a d i n g  c o n d i t i o n  c o u l d  b e  avo ided  by r e t r a c t i n g  t h e  
s o l a r  a r r ays ,  or r e d e s i g n i n g  t h e  a r r a y  s u p p o r t  s t r u c t u r e .  
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4 . 0  SUMMARY 

-7-  

The p r e s e n t  b a s - l i n e  LM/ATM program, i f  o p e r a t e d  i n  t h e  
a l t e r n a t e  mode, would have a m i s s i o n  d u r a t i o n  of  28 d a y s .  T h i s  
m i s s i o n  would b e  l i m i t e d  by  t h e  q u a n t i t y  of  L i O H  c a r r i e d  i n  t h e  
AAP-3 CSM. 

If 1 8  a d d i t i o n a l  L i O H  c a n i s t e r s  are c a r r i e d  i n  t h e  CSM, 
t h e  a l t e r n a t e  m i s s i o n  d u r a t i o n  would be a p p r o x i m a t e l y  36 days ;  t h e  
l i m i t i n g  f a c t o r  f o r  t h i s  m i s s i o n  d u r a t i o n  would be H 2  f o r  t h e  CSM 
FCPs. 

I f  an  e l e c t r i c a l  power i n t e r f a c e  i s  p r o v i d e d  between 
t h e  CSM and ATM, e x c e s s  e l e c t r i c a l  power from t h e  ATM EPS c o u l d  
b e  p r o v i d e d  to t h e  C S M ,  and t h e  a l t e r n a t e  m i s s i o n  would have  a 
d u r a t i o n  of 56 d a y s .  However, 56 a d d i t i o n a l  L i O H  c a n i s t e r s  would 
b e  r e q u i r e d ,  f o r  a we igh t  i n c r e a s e  of 276 l b s .  

If a r e v i s i t  and r e u s e  c a p a b i l i t y  f o r  t h e  LM/ATM i s  
r e q u i r e d  f o r  t h e  a l t e r n a t e  m i s s i o n ,  t h e  LM/ATM w i l l  r e q u i r e  an  
augmented o r  a l t e r n a t e  a t t i t u d e  c o n t r o l  sys t em.  
ATM s o l a r  a r r a y s  w i l l  have  to b e  r e t r a c t a b l e ,  o r  t h e  a r r a y  s t r u c t u r e  
r e d e s i g n e d  to accommodate the  CSM docking  l o a d s .  

I n  a d d i t i o n ,  t h e  

5 . 0  CONCLUSIONS 

The a d o p t i o n  of a r e v i s i t  and r e u s e  c a p a b i l i t y  for t h e  
a l t e r n a t e  m i s s i o n  would i n c u r  c o s t l y  m o d i f i c a t i o n s  to t h e  LM/ATM 
and add  complex i ty  t o  t h e  c o n f i g u r a t i o n .  The  l o g i c  of p r o v i d i n g  
a r e v i s i t  and r e u s e  c a p a b i l i t y  f o r  t he  a l t e r n a t e  c o n t i n g e n c y  m i s s i o n  
i s  q u e s t i o n e d ,  p a r t i c u l a r l y  s i n c e  t h e  m o d i f i c a t i o n s  r e q u i r e d  would 
n o t  improve t h e  c a p a b i l i t y  of  t h e  LM/ATM i n  t h e  b a s e l i n e  m i s s i o n .  

The a d d i t i o n  of a t  l e a s t  90 l b s  o f  L i O H  t o  t h e  b a s e l i n e  
c o n f i g u r a t i o n  t o  p r o v i d e  an a d d i t i o n a l  8 days  o f  a l t e r n a t e  m i s s i o n  
c a p a b i l i t y  a p p e a r s  t o  b e  a ve ry  small p e n a l t y  f o r  t h e  added d u r a t i o n  
i n  t h e  con t ingency  mode. The q u e s t i o n  of p r o v i d i n g  f o r  a l t e r n a t e  
m i s s i o n  d u r a t i o n s  beyond 36 days would o f  n e c e s s i t y  b e  governed  by 
t h e  des i r e  f o r  a n  ex tended  d u r a t i o n  con t ingency  m i s s i o n .  
l i m i t e d  crew volume a v a i l a b l e  i n  t h e  CSM-LM/ATM would b e  a f a c t o r  
t h a t  would be  c o n s i d e r e d  b e f o r e  commit t ing  t h e  a d d i t i o n a l  w e i g h t  
of  L i O H  t h a t  would be  r e q u i r e d .  
q u i r e d  to o b t a i n  t h e  ex tended  d u r a t i o n  are  minor ,  t h e  open-ended 
m i s s i o n  concep t  t h a t  c o u l d  resul t  would a l l o w  t h e  a l t e r n a t e  m i s s i o n  
to c o n t i n u e  u n t i l  m i s s i o n  t e r m i n a t i o n  was d i c t a t e d  by f a c t o r s  o t h e r  
t h a n  t h e  need  f o r  a f e w  pounds o f  L i O H .  

The 

However, as t h e  m o d i f i c a t i o n s  re- 
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